Ultrasound-Triggered Drug Delivery for Breast Tumor Therapy Through iRGD-Targeted Paclitaxel-Loaded Liposome-Microbubble Complexes.
Liposome-microbubble complexes (LMC) have become a promising therapeutic carrier for ultrasound-triggered local drug release. However, it is still desirable for the released drugs to be delivered to tumors as effectively as possible. Here, we fabricated iRGD-targeted paclitaxel-loaded liposome-microbubble complexes (iRGD-PTX-LMC) and investigated the feasibility of enhancing the local drug delivery to breast tumors by using these complexes along with ultrasound irradiation. Our results showed that iRGD-modified PTX-loaded liposomes (iRGD-PTX-PL) were successfully conjugated to the surface of microbubbles (MBs) through biotin-avidin linkage. The resulting iRGD-PTX-LMC retained the ultrasound imaging capability and showed effective ultrasound-triggered drug release. High cell affinity and enhanced drug delivery into tumor cells was confirmed for iRGD-PTX-LMC upon ultrasound exposure. Additionally, our data revealed that iRGD-PTX-LMC with ultrasound had a significantly better tumor growth inhibition effect than iRGD-PTX-PL or nontargeted PTX-LMC in not only in vitro but also in vivo studies. Histological examination indicated that the inhibition of tumor growth was caused by the increases in the drug concentration and the number of apoptotic tumor cells in tumor xenografts. In conclusion, our study revealed the great potential of iRGD-PTX-LMC as a new tool to enhance local drug delivery and significantly improve antitumor efficacy.